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TOM TAT

Dat vin dé: Hién nay, viéc xay dung phiwong phap phan tich dé kiém sodt cdc chat
salbutamol, ractopamine, clenbuterol cé trong mau thit gia Sic véi dé chon loc, dé nhay va dé chinh
XA&C Cao la vdn dé rdt can thiét. Muc tiéu nghién cieu: Xdy dung, tham dinh quy trinh phén tich dong
thoi salbutamol, ractopamine, clenbuterol cé trong mau thit heo, bo bang phirong phdp LC-MSIMS
theo huéng dan EC-657/2002, AOAC 2002; i:ng dung quy trink da tham dinh dé phan tich cdc mau
thit. Péi twong va phwong phdp nghién cieu: chat chuan salbutamol, ractopamine, clenbuterol,
mau thit heo, bo tai tinh Kién Giang, xdy dung quy trinh dinh lrong salbutamol, ractopamine,
clenbuterol bang phurong phdp sdc ky léng ghép hai lan khéi pho. Két qui: cdc thdng sé khoi pho
thich hgp xdc dinh phan manh_salbutamol_(240,09 — 148,04), ractopamine (302,14 — 164,15),
clenbuterol (277,05 — 203,02); thong sé sdc ky: cét Algilent Elipse Plus C18 (4,6 x 150 mm, 3,5
um), chirong trinh rira gidi gradient, téc do dong 0,8 mL/phuit, thé tich tiém 10 uL, thoi gian tiém
mau 8 phuit. Phurong phdp duwoc tham dinh véi khoang tuyén tinh 0,5 - 40 ppb véi R? > 0,99, dé thu
hoi (87,7 — 104,4 %), d chinh xdc lién ngay (RSD < 6,4 %) tot, gid tri LOD va LOQ lan lwot la
0,0001 - 0,005 ppb va 0,0004 - 0,020 ppb. Két qud phén tich 10 mau thit bo thi treong, cé6 04 mau
tim thdy diw lwong ciia salbutamol nhung dwéi 0,5 ppb. Két ludn: da phdt trién quy trinh phan tich
c6 tinh chon loc, dé nhay, chinh xdc cao dé dinh lwong dong thoi salbutamol, ractopamine,
clenbuterol trén nén mau thit gia sic véi két qud phan tich trén 10 mau thit bo thi trieong phdt hién
¢6 04 mdu tim thdy du heong salbutamol.

T khéa: Salbutamol, ractopamine, clenbuterol, thit heo, bo, LC-MS/MS.

ABTRAST

SIMULTANEOUS DETERMINATION RESIDUE OF SALBUTAMOL,
RACTOPAMINE, CLENBUTEROL IN CATTLE MEAT BY LC-MS/MS

Tran Thi Huynh, Nguyen Thi Thu Tram, Do Chau Minh Vinh Tho"

Can Tho University of Medicine and Pharmacy

Background: Currently, it is necessary to develop analytical methods to control
salbutamol, ractopamine, and clenbuterol substances in cattle meat samples with high selectivity,
sensitivity and accuracy. Objectives: To develop, validate a procedure for simultaneous analysis of
salbutamol, ractopamine, clenbuterol in pork, beef samples by LC-MS/MS method according to
2002/657/EC, AOAC 2002; application of the validated procedure to the analysis of meat samples.
Materials and methods: Salbutamol, ractopamine, clenbuterol standards substances and pork, beef
samples collected in Kien Giang province, developing a procedure for the quantification of
salbutamol, ractopamine, clenbuterol by liquid chromatography tandem mass spectrometry method.
Results: The suitable mass spectrometric parameters were used to quantify the fragment of
salbutamol_(240.09— 148.04), ractopamine (302.14 — 164.15), clenbuterol (277.05 — 203.02);
chromatographic parameters: Algilent Elipse Plus C18 column (4.6 x 150 mm; 3.5 pm), gradient
elution program, flow rate 0.8 mL/min, sample injection volume /0 uL and sample injection time 8
minutes. The method was validated with a linear range of 0.5 - 40 ppb_and high correlation
coefficient (R? > 0.99), very good accuracy (recovery rate 87.7 — 104.4 %) and inter-day precision
(RSD < 6.4 %), typical LOD and LOQ values of 0.0001 — 0.005 ppb and 0.0004 — 0.020 ppb.
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Analytical result of 10 beef samples on the market, there were 04 samples found residues of
salbutamol but below 0.5 ppb. Conclusion: Developed a selective, sensitive and highly accurate
analytical procedure for the simultaneous quantification of salbutamol, ractopamine, and
clenbuterol on the basis of cattle meat samples with analytical results on 10 market beef samples
detected with 04 samples found residues of salbutamol.

Keywords: Salbutamol, ractopamine, clenbuterol, pork, beef, LC-MS/MS.

|. PAT VAN PE

Ngay nay, vi loi nhuan ma mét s6 nguoi chin nudi da str dung cac chét ting trong
nhom Beta-agonist nhu salbutamol, ractopamine, clenbuterol... cho vao thic an gia slc
nham giam 16p m& dudi da, ting ty I& nac, ting can nhanh chong cho vét nudi, rat ngan thoi
gian chin nuéi. Tuy nhién, viéc lam dung sir dung chét ting trong, thiéu kiém soat co thé
dan dén su ton luu du lugng céc chit salbutamol, ractopamine, clenbuterol trong san pham
thit sau khi ché bién va gay hai cho ngudi sir dung nhu ting nhip tim, huyét 4 ap, lo Iang run
co...tham chi t vong [5]. Pé phan tich du luong cac Beta-agonist c6 trong nén mau phuc
tap nhu mau thit heo, bo va du luong cac chat ton du rat thap nén yéu cau ky thuat phan tich
¢6 do chon loc, @ nhay va do chinh xéc cao. Theo d6, c6 nhiéu phuong phap xac dinh cac
chat nhom Beta-agonist da duogc sir dung nhu ki thuat mién dich chi pht hop sang loc do
dé bi phan g chéo gy duong tinh hodc am tinh gié [7]; phuong phéap sac ky khi ghép khoi
pho yéu cau mau phan tich phai la nhitng hop chat bén nhiét [3]; song song d6 phuong phép
sac ky long ghép khdi phd ba lan ti cuc dap tmg duoc cac yéu cau vé do chon loc, dd nhay
va do chinh x4c cao dé phan tich tdn du mot hay nhiéu chit Beta-agonis c6 trong mau phirc
tap nhu thit gia sic. Tr nhitng ly do trén, viéc xay dung phuong phdp phan tich ddng thoi
du luong hormon ting trong nhom Beta-agonist c6 trong mau thit gia stc bang phuong phap
LC-MS/MS dugc thyc hién.V6i myc tieu: Xay dung, tham dinh quy trinh phén tich dong
thoi salbutamol, ractopamine, clenbuterol ¢d trong mau thit heo, bd bang phuong phap LC-
MS/MS theo huéng dan caa EC-657/2002 [6], AOAC 2002 [4]; tng dung quy trinh d4 tham
dinh dé phan tich cac mau thit bo trén thi truong.

I1. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pbi twong nghién cieu

Tiéu chuin chon miu: Theo TCVN 4833-1: 2002; QCVN 01-04: 2009/BNNPTNT.

Tiéu chuan loai trir: Nhitng mau thit bi hoi, thi khong dat tiéu chuan vi sinh hoic
khong dép ng theo tiéu chuan chon mau.

Poi twong nghién ciru: Céc chat chuan: salbutamol (SALB), ractopamine (RACT),
clenbuterol (CLEN); mau hdn hop chuan SALB, RACT, CLEN; mau tring: mau thit heo,
thit bo sach khong cé 3 chat SALB, RACT, CLEN duoc mua tai siéu thi va cé gidy chang
nhan chét lugng; mau thir gia 1ap: mau hdn hop chuan SALB, RACT, CLEN dugc thém vao
mau trang vai ndng do thich hop dé xay dung va tham dinh phuong phap; mau thir: cac mau
thit heo, bo thu thap tai siéu thi trén dia ban tinh Kién Giang.

Thiét bi, hoa chat, chat chuan: May sic ky long ACQUITY UPLC H-CLASS
SYSTEM (Waters) ghép dau do khdi phé 3 lan tir cuc Xevo TQD (Waters). Can phan tich
d = 0,1 mg, max 210 g; cot Algilent Elipse Plus C18 (150 mm x 4,6 mm; 3,5 um); may ly
tam may do pH; may lic xody; may xay thit; ti lanh sau (- 20 °C); may théi khi Nito. Hoa
chat, dung mai, chat chuan: Acetonitril (ACN), methanol, acid formic, isopropanol, natri
clorua (NaCl), natri sulfat (Na;SO4), va magie sulfat khan (MgSO4), nudc cat cua hang J.T
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Baker hoic Merck dat tidu chuan tinh khiét dung cho LC-MS; chat di chiéu salbutamol

sulfat, ractopamine hydroclorid, clenbuterol hydroclorid c6 d tinh khiét cao (> 98 %) duoc

cung cap bai cong ty TRC (Canada), Vién Kiém nghiém thudc Thanh Phé H6 Chi Minh.
2.2. Phwong phap nghién cau

Thiét ke nghién ciru: Nghién ctiru thuc nghiém.

C& mau nghién ciu: Tong cong nghién ciru dugc tién hanh trén 192 mau.

Chuén bi miu: Mau hdn hop dung dich chuan lam viéc: Pha chuan géc cua
SALB, RACT, CLEN trong methanol (200 ppm), tr dung dich chuan gdc thuc hi¢n
pha loang bang ACN - nuéc acid formic pH 3,00 (10 : 90) dé thu duoc hon hop dung dich
chuan 1am viéc ¢6 nong do 0,1 - 200 ppb dé thuc hién cac yéu cau phat trién, thim dinh
va tng dung phuong phép. Mau triang: mau thit heo, thit bo sach khdng cé 3 chat SALB,
RACT, CLEN dugc mua tai siéu thi va cé gidy chung nhan chit luong. Mau thit dugc xay
nhuyén bang may xay thit, bao quan trong ta déng & nhiét d6 am 20 °C. MAu thtr gia lap:
mau hdn hop chuan SALB, RACT, CLEN dugc thém vao mau trang véi nong do thich hop dé
xay dung va tham dinh phuong phap. Mau thir: Mau thit thu thap dwoc xay nhuyén, bao quan
trong ti dong & nhiét ¢ am 20 °C, khi thuc hién phan tich phai dua mau vé nhiét do phong.

Noi dung nghién ciru

Tim diéu kién khdi pho: Pha hdn hop dung dich chuan SALB, RACT, CLEN 200
ppb trong methanol va bom tryuc tiép vao hé théng khéi phd Xevo TQD, str dung ché do Auto
tune trong phan mém Masslynx 4.1 nham t6i wu héa diéu kién khdi pho dé thu duoc ion me
va c4c phan manh con ¢ ché do giam sat da phan thg MRM (multi-reaction montoring) c6
cuong do tin hiéu ti wu ctia cac chat ting trong can phan tich véi cac théng sé khdi pho can
khao sét: kiéu ion hoa (ES* hay ES?, thé mao quan, thé cone, toc d6 dong khi phun, nhiét do
budng ion hoa, nhiét d khi hoa hoi, toc d6 dong khi héa hoi, nang luong va dap.

Tim diéu kién sic ky: Dwa vao cau tric hoa hoc cac ting trong trong nghién ciu, ky
thuat sic ky pha dao dugc ap dung vai hé dung mdi phan cuc bao gdom acetonitril, methanol,
nudc 6 thém hoac khong thém chat diéu chinh pH nhu acid formic, dé khao sat diéu kién sic
ky thich hop tach déng thoi 3 chit tang trong trén hdn hop dung dich chuan SALB, RACT,
CLEN 25 ppb trong acetonitril 10 % trong nuéc acid formic pH 3,00 va mau thir gia 1ap.

Khao séat quy trinh chiét thich hop va tham dinh phuong phéap phan tich: Puoc
thue hién sau khi tim dwoc diéu kién khdi phé téi wu, diéu kién sic ky thich hop, dua theo
huéng dan cua EC-657/2002 [6], AOAC 2002 [4] bao gom khao sat tinh twong thich cia hé
thdng, tinh dac hiéu, khoang tuyén tinh, gisi han phat hién (LOD) va giéi han dinh luong
(LOQ), do thu hdi, do chinh xac. Quy trinh tham dinh s& duoc &p dung xéac dinh du lugng 3
chat tiang trong trén cd trong 10 mau thit bo thu thap tai siéu thi trén dia ban tinh Kién Giang.

1. KET QUA NGHIEN CUU

_ Diéu kign khéi phé thich hep: Ché do MRM xac dinh hai ion san pham ing véi
moi chét. lon o tin hiéu cao va on dinh hon duoc chon lam ion dinh lugng (dl), ion con lai
dugc dung dé dinh tinh (dt). Cac thong s6 khoi pho toi vu dugc trinh bay ¢ Bang 1.
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Bang 1. Két qua khao sat diéu kién khéi phd tbi wu cac chat phan tich

chat | KI&U |y | gy | NG Tocdd g The | Nang | o
han ion ion ion do Kkhi dong khi cone | Mao lwong chi
Fil,ch héa | 0| Con | héahei | héahei | SO quin | vadip
ESI - (°C) (I/h) (kV) (V)
148,04 25 | 40 20 |d
SALB 240,09 166 05 25 | 40 15 | dt
. 164,15 25 | 40 16 |dl
RACT | ES" | 30214 o2+ 500 1000 T4 % Tar
203.02 24 | 40 16 | dl
CLEN 217,05 7131 o1 24 | 40 25 | di

Nhan xét: Véi diéu kién khéi pho thich hop: ESI*, thé mao quan 4 kV, nhiét 6 khi
hoa hoi 500 °C, toc do dong khi hoa hoi 1000 L/Hr, thé cone 24V-25V, ning lugng va dap
15V — 25 V, mdi chét phan tich déu xac dinh dwoc mot ion me va hai ion san pham st dung
cho muc dich dinh lugng va dinh tinh dap ang yéu cau caa EC-657/2002.

Piéu kién sic ky thich hep

Pha tinh: Cot Agilent Eclipse Plus C18 (150 mm x 4,6 mm; 3,5 um). Pha dong
ACN — nudéc acid formic pH 3,00 theo chuong trinh gradient dugc trinh bay trong Bang
2. Thé tich tiém mau: 10 pL; toc d6 dong: 0,8 mL/phit.
Bang 2. Piéu kién sac ky thich hop phan tich dong thoi SALB, RACT, CLEN

Thoi gian (phat) Toc d§ dong (mL/phat) ACN Nuwéc acid formic pH 3,00
0 0,8 50 95,0
15 0,8 5,0 95,0
16 0,8 10,0 90,0
6,5 0,8 60,0 40,0
6,6 0,8 5,0 95,0
8,0 0,8 5,0 95,0
204202 SALB, RA EN 25ppb tro M ) MRM “hannels ES+
o 26 ¥t 19504 (SALB
e Eo At : 5E0" 6o é ko "B 750
02042021 S Gras Sm (M, 1x3) i phon s ese rhe M of
00 572 1
o 050 |,'c\i“:‘»:: 155 z;b;\? zl‘qc: 560 550 4'56 ;;\4"5'?' i 6o s ES ebo | ek0 | Fbo | 750 g66EE T "oho
0 6.05 277 0502 (CLEN
02042021 craan nh Sact. RAGT. GLLN 2ot trond mau trans Gras S (v gy 00 00 000 000 TBSTTTETTARE, e e s
° TEES TS B TR ES EES TR B TEES T aBe aEs T abe 5 ES ebo ek Ty Ee Ty B T ks e ks " abe ™

Hinh 1: Sic ky d6 caa hdn hop chuan SALB, RACT, CLEN ¢ diéu kién sac ky thich hop
~Nhan xét: Chuong trinh rira giai gradient dugc trinh bay ¢ Bang 2 va sic ky do ¢ diéu
kién sac ky thich thp thé hién ¢ Hinh 1, cho ket qua thu dggc cac pic nhon, can doi, cuong
d6 tin hiéu cao va on dinh, thoi gian phan tich ngan, cac chat phan tich tach ra hoan toan.
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Quy trinh xir Iy mau thich hep

C6 cac phuong phap chiét chat phan tich ra khoi nén mau phan tich duoc nghién
ctru boi nhiéu tac gia[1][2][3] nhu: phuong phap két taa protein, phuong phap SPE, phuong
phdp QUEChERS. Vi nghién ciu nay nhém nghién cau st dung phuong phap két tua
protein két hop v&i phuong phap QuEChERS dé chiét du lwgng SALB, RACT, CLEN trong
mau thtr. Két qua cho thiy quy trinh chiét cho hiéu suat thu héi caa SALB, RACT, CLEN
dat yéu cau quy dinh, cudng do tin hiéu cac chit cao, 6n dinh, hinh dang pic cin ddi, céc
buéc xu Iy miu don gian. Quy trinh nay duoc st dung dé tham dinh va tién hanh &p dung
trén mau thyuc. Quy trinh xir Iy mau thich hop duoc trinh bay ¢ so d6 Hinh 2.

2,0 g £ 0,1 g mau thir cho vao 6ng ly tam nhya 50 mL

+ 6 mL hdn hop acetonitril - isopropanol (4 : 1),
dav nap, lic déu trén may lic trona 2 phit

Thém vao 0,48 g NaCl, day nap, lic déu trén may lac trong 2 phat

+1,6 g Na,SO, va 0,2 g MgSOs, ddy nap, lic déu trén may lic trong 2 phut

Ly tam/5 phut & tée 6 vong 4000 vong/phuat, dung pipet chuyén 3 mL 16p trén sang
6na Iv tam thuy tinh. Cho bav hoi dung méi bana bé bav hoi nito & nhiét d6 40 °C

Hoa tan phan can trong 1 mL acetonitril 10 % trong nuéc acid formic pH 3,00

Ngam lanh bang d4 trong 30 phut

Loc dich ngdm lanh qua mang loc 0,22 um vao vial

Tiém vao hé théng LC-MS/MS

Hinh 2: Quy trinh xtt Iy mau thich hop
Tham dinh quy trinh phan tich
Tinh twong thich hé thong: Két qua duoc trinh bay trong Bang 3
Bang 3. Két qua tinh twong thich hé théng

Chit phan tich tr (phut) Spic
SALB B 4,63 52943,82

RSD% 0,1 1,7
B 5,58 59481,14

RACT RSD% 0,1 14
B 5,90 43878,88

CLEN RSD% 0,1 11

Nhan xét: RSD cua cac thdng s6 khao sat déu nam trong gigi han cho phép (RSD %
thoi gian luu va dién tich pic < 15 %), do d6 thiét bi co d6 6n dinh va do chinh xéc cao, dap
g yéu cau dé phan tich.

Tinh dic hiéu: Két qua tinh dic hiéu caa quy trinh phan tich duoc trinh bay & Hinh 3.
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Hinh 3: Sic ky d6 dung méi pha mau (a), dung méi pha dong (b), mau tring (c), miu
trang thém chuan (d), mau tring thém chuan lan 2 (e) cua SALB, RACT, CLEN
Nhan xét: Mau tring khéng cho tin hiéu chét phan tich, trong khi mau the gia lap
cho tin hiéu chat phan tich tai thoi gian luu tring véi thoi gian luu trén mau chuan. Khi
thém chuan vao mau tht gia lap, tin hiéu va dién tich pic tai thoi gian luu cia cac chat déu
tang lén ro rét.
Khodng tuyén tinh - dirong chudn va gigi han phét hién (LOD), gidi han dinh lwong (LOQ),
d6 ding, dj chinh xac
Céc duong chuan duoc xay dung trén mau trang va dugc thiét 1ap dya trén phan
mém cua thiét bi (Masslynx 4.1). Két qua tinh tuyén tinh, LOD, LOQ, d6 thu hi, d chinh
xac cua SALB, RACT, CLEN duoc trinh bay trong Bang 4, Bang 5, Hinh 4 va Hinh 5.
Bang 4. Khoang tuyén tinh, phuong trinh hoi quy, LOD, LOQ cua cac chat phan tich

Chat Khoing tuyén Phwong trinh Hé s6 twong | LOD | LOQ
phan tich tinh (ppb) hdi quy guan (r? (ppb) | (ppb)
SALB 0,5-20 y = 12583,7 x + 6728,09 0,9999 0,0003 | 0,0009
RACT 1,0-40 y = 6495,07 x + 2722,37 0,9993 0,0001 | 0,0004
CLEN 01-08 y =12978,1 x + 219,154 0,9979 0,005 | 0,020
Bang 5. B¢ thu hoi, ¢ chinh xac cia SALB, RACT, CLEN
£ A ts \ 0,5 MRL 1,0 MRL 1,5 MRL

Chatphantich | Ngdy ™4™ TRSD% | R% |RSD% | R% | RSD%

1 102,8 15 88,4 1,6 87,7 1,9

SALB 2 89,6 1,3 91,5 1,2 91,2 1,3

3 92,0 14 93,9 1,7 91,2 1,9

1 99,2 3,2 103,9 1,6 101,6 2,9

RACT 2 104,4 1,1 98,4 1,7 103,6 1,3

3 100,1 1,8 101,0 2,3 100,8 2,3

1 94,1 54 96,8 3,0 89,6 1,9

CLEN 2 101,0 2,5 101,7 2,9 90,0 1,4

3 89,6 1,6 101,1 3,9 89,7 1,8

(V6i MRL cua SALB, RACT, CLEN lan luot 1a 5 ppb, 10 ppb, 0,2 ppb)
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Method: D:\MASSLYNX PROJECT\HUYNH CH 2019.PROMethDB\16122020 SAL,RACT,CLEN.mdb 29 May 2021 11:39:47
Calibration: 29 May 2021 11:47:10

Compound name: SALB Compound name; RACT Compound name: CLEN

Correlation coefficient: = 0.999926, r*2 = 0999852 Correlation coefficent 1 = 0999658, 2 = 0.999316 Correlation coefficent = 0.998048, r*2 = 0.997697
Calibration curve; 12583.7* x + 672,09 Callbration curve: 6495.07 * x + 272237 Calbration curve: 12078.1* x + 219,14
Response type: Extemal Std, Area Response type: Extemal Sid, Area Response type: Extemal Sid, Area

Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis ran  Cuve type: Linea, Origi: Exclude, Weighting: 11, Axisvans: Nor Curve type: Linear, Orign: Exclude, Weighting: 1, Axis rans: None

-
A0 0 040 0600 JB()(

Hinh 4: Buong tuyén tinh cua (a) SALB, (b) RACT, (c) CLEN truy xuét tir phan mém Masslynx 4.1

(@)
- L - (b) | L

. S

_— ,‘lkgﬁ TN S T S v vl WP N V)

Hinh 5: (a) LOD LOQ cua SALB tal O 0003 ppb (S/N 3 53) 0,0009 ppb (S/N =10,24);
(b) LOD ctia RACT tai 0,0001 ppb (S/N = 3,34), 0,0004 ppb (S/N = 10,71): (c) LOD cua
CLEN tai 0,005 ppb (S/N = 3,92), 0,020 ppb (S/N = 10,87)

Nhan xét: Trong khoang ndng do khao sét ciia cac chat ting trong déu dat tinh tuyén tinh voi
gié tri R? > 0,99 vai khoang tuyén tinh rong (SALB: 0,5 ppb - 20 ppb; RACT: 1,0 ppb - 40 ppb;
CLEN: 0,1 ppb - 0,8 ppb), gia tri LOD (0,0001 ppb - 0,005 ppb) va LOQ (0,0004 | ppb - 0,020

ppb) dac trung cho phan tich khéi pho, nén dép img duoc yéu cau tng dung cho mau thyc té dé
xac dinh du lugng cac chat ndy. Cac gid tri do thu hoi trung binh caa ca 03 chat SALB, RACT,
CLEN déu nam trong khoang 50 -120 % va gié tri RSD < 23 % dap tng yéu cau cua EC-657/2002.
Do d6 phuong phap dat d6 thu hdi, do chinh xé&c cao. Vi vay, cd thé ap dung quy trinh nay dé xac
dinh du luong cua 03 chat tang trong SALB, RACT, CLEN c6 trong cac mau thit trén thj truong.
Ung dung quy trinh da thAm dinh dé phan tich cac mau thit: Sau khi quy trinh
duogc tham dinh dat yéu cau, tng dung quy trinh nay dé phan tich 10 mau thit bo duoc thu
thap tai siéu thi trén dia ban tinh Kién Giang. Két qua phan tich c6 04 mau tim thiy du luong
cua salbutamol nhung dudi 0,5 ppb va duoc trinh bay ¢ Hinh 6.

@ L
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‘ @ ‘
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Hinh 6: Sic ky d6 mau thit bo B3 (a), B4 (b), B5 (c), B (d) c6 salbutamol
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IV. BAN LUAN

Diéu kién khéi phd: Nghién ctiu nay di sir dung ché o Auto tune trong phan mém
Masslynx 4.1 trong hé théng khdi phd nhdm tdi uu hoa diéu kign khdi phd két qua mdi chat
phan tich thu dugc mot ion me va hai ion san pham dap @ng yéu cau cua EC-657/2002.

Diéu kién sic ky: Ky thuat sic ky pha dao, chuwong trinh rira giai gradient véi hé
dung mai phan cuc gom acetonitril, nuéc acid formic pH 3,00, acid formic véi vai tro chat
diéu chinh pH giup chat phan tich ton tai & mot dang nhét dinh va hinh dang pic gon dep.

Quy trinh xir ly mau: Vi nghién ciu nay nhom nghién ctiu sir dung phuong phap két
tua protein két hop vé6i phuong phap QuEChERS ding hdn _hop acetonitril— isopropanol dé
chiét du luong salbutamol, ractopamine, clenbuterol trong mau thir, cac mudi NaCl, Na;SOxs,
MgSO4 dé taa protein va loai nudc trong dich chiét. Sir dung phuong phap ngam lanh dé loai
chat béo c6 trong nén mau thay cho phuong phap sir dung n - hexan [1] [2]. Phuong phap ngam
lanh gitip ha thap nhiét do dich chiét lam cho cac tap kém phan cuc dac biét 1a chat béo dong
dac lai va ching duoc loai bo khoi dich chiét qua viéc loc qua mang loc 0,22 pm. Ngoai ra
phuong phap ngam lanh la phuong phap don gian, tiét kiém hoa chat, khong anh hudng dén suc
khoe con ngudi, than thién véi moi truong. Két qua cho thay quy trinh dat d6 thu héi cao.

Tham dinh quy trinh phan tich: Tinh twong thich hé théng, tinh dic hiéu, tinh tuyén
tinh, giGi han phat hién, gigi han dinh luong, d6 lap lai, do tai lap, d6 thu hdi déu dat yéu
cau theo quy dinh cua EC-657/2002 [6], AOAC 2002 [4]. Phuong phap cho két qua do thu
hoi (SALB tir 87,7%-102,8%; RACT tir 98,4%-104,4%; CLEN tir 89,6%-101,7%) cao hon
cac nghlen cau [2], [3].

Ung dung quy trinh di tham dinh dé phan tich cac mau thit: Phan tich 10 mau thit
bo duoc thu thap tai siéu thi trén dia ban tinh Kién Giang. Két qua phan tich c6 04 mau tim
thay du luong cua salbutamol nhung duéi 0,5 ppb. Tuy nhién dé danh gia tinh hinh sir dung
chat tang trong nhom Beta-agonist trong thit gia suc trén dia ban tinh Kién Giang mang tinh
khach quan can thu thap thém mau tai cac cho, 1o giét mo trén dia ban tinh nay.

V. KET LUAN

Nghién ctu da xay dung thanh cong quy trinh phan tich dong thoi du lwong 3 chat
tang trong salbutamol, ractopamine, clenbuterol cé trong thit gia stiic bang phuong phap LC-
MS/MS. Céc chi tiéu tham dinh cia quy trinh: tinh tuwong thich hé théng, tinh dic hiéu, tinh
tuyén tinh, LOD, LOQ, do chinh xac, d thu hoi da duoc tham dinh dat theo huéng dan caa
EC-657/2002, AOAC 2002. Quy trinh phan tich cé tinh chon loc, chinh x4c, tin cay cao va
dugc tng dung vao thuc té dé kiém tra 10 mau thit bo duoc thu thap tai siéu thi caa tinh
Kién Giang. Két qua phat hién 04 mau cé du luong salbutamol nhung dudi 0,5 ppb.
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